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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1. Claim 11 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

With regard to Claim 1 1 , the term "Zbig valve" renders the claim indefinite 
because no clear definition as to what encompasses a "Zbig valve" can be found in the 
art at the time of invention. An appropriate search of the prior art cannot be performed 
without a more descriptive definition. 

Appropriate clarification is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 1, 2, 6, 7, 9, 14-16, 18-26, 33, 34, 36, 38, and 42 are rejected under 
35 U.S.C. 102(e) as being anticipated by Stern (U.S. 6,670,153 B2). 

With regard to Claim 1, Stern discloses a microfluidic device (Figures 1,2, 5; 
Columns 8,9, for example) comprising: a first chamber adapted to retain one or more 
first components for a desired reaction (Figure 2, Section 110; Column 9, Lines 30-40, 
for example); a second chamber (Figure 2, Section 140; Column 9, Lines 30-40, for 
example); at least one second component retained in the second chamber, the at least 
one second component comprising one or more of an enzyme, a catalyst, an initiator, a 
promoter, and a cofactor, for the desired reaction (Figure 2, Section 140; Column 9, 
Lines 30-40, e.g. DNA polymerase, for example); and an openable communication 
between the first and second chambers (Figure 2, Section 190; Column 9, Lines 30-40, 
for example). 

With regard to Claim 2, Stern discloses PGR reaction components in the first 
chamber (Column 9, Lines 30-40, 55-67, for example). 

With regard to Claim 6, Stern discloses an initiator (Column 9, Lines 30-40, e.g. 
DNA polymerase, for example). 

With regard to Claim 7, Stern discloses a promoter (Column 9, Lines 30-40, e.g. 
DNA polymerase, for example). 
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With regard to Claim 9, Stern discloses PCR reaction components in the first 
chamber (Column 9, Lines 30-40, 55-67, for example). 

With regard to Claim 14, Stern discloses a third chamber; and an openable 
communication between the third chamber and at least one of the first and second 
chambers (Figure 2, Section 190; Column 9, Lines 30-40, for example). 

With regard to Claim 15, Stern teaches a method (Column 8, Lines 45-67, for 
example) comprising: providing a microfluidic device comprising: a first chamber; at 
least one first component retained in the first chamber, the at least one first component 
comprising one or more reactant or reagent or component for the desired reaction 
(Figure 2, Section 110; Column 9, Lines 30-40, for example); and a second chamber; at 
least one second component retained in the second chamber, the at least one second 
component comprising one or more of a catalyst, an initiator, a promoter, and a cofactor 
for a desired reaction (Figure 2, Section 140; Column 9, Lines 30-40, e.g. DNA 
polymerase, for example); and an openable communication between the first and 
second chambers; opening the openable fluid communication between the first and 
second chambers; at least one of combining and mixing the at least one first component 
with the at least one second component (Figure 2, Section 190; Column 9, Lines 30-40, 
for example). 

With regard to Claim 16, Stern teaches the step of heating the microfluidic device 
(Column 10, for example). 

With regard to Claim 18, Stern teaches double-stranded DNA (Column 8, Lines 
15-25, for example). 
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With regard to Claim 19, Stern teaches denaturation of double-stranded DNA 
(Column 8, Lines 25-35, for example). 

With regard to Claim 20, Stern teaches annealing of single-stranded DNA 
fragments (Column 8, Lines 25-35, for example). 

With regard to Claim 21, Stern teaches nucleic acid amplification (Column 8, 
Lines 25-35, for example). 

With regard to Claim 22, Stern teaches injecting a sample into the first chamber 
(Column 7, Lines 50-60). 

With regard to Claims 23 and 24, Stern teaches chambers pre-filled with nucleic 
acid amplification reaction components (Column 9, Lines 5-15, for example). 

With regard to Claims 25 and 26, Stern teaches chambers pre-filled with nucleic 
acid amplification sequence detection components (Column 9, Lines 5-15, for example). 

With regard to Claim 33, Stern discloses an initiator (Column 9, Lines 30-40, e.g. 
DNA polymerase, for example). 

With regard to Claim 34, Stern discloses a promoter (Column 9, Lines 30-40, e.g. 
DNA polymerase, for example). 

With regard to Claim 36, Stern discloses an enzyme (Column 9, Lines 30-40, e.g. 
DNA polymerase, for example). 

With regard to Claim 38, Stern teaches pre-heating the chambers (Column 10, 
for example). 

With regard to Claim 42, Stern teaches combining, heating, and mixing 
components (Columns 7,8, for example). 
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With regard to Claims 43 and 44, Stern teaches heating the reaction components 
for the purposes of PCR (Column 10, for example), thus, the reaction components are 
inherently activated and mixed in a thermal manner. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



1. Claims 3-5, 8, 30, 32, 35, 37, and 40 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Stern (U.S. 6,670,153 B2) in view of Bloch et al. (U.S. 
5,411,876). 

With regard to Claims 3-5, 8, 30, 32, 35, 37, and 40, the disclosure of Stern has 
been outlined in the above rejections, (stern does not expressly disclose segregating 
magnesium from other PCR reagents when performing a "hot start" PCR reaction?) 

Bloch et al. expressly teach the segregation of magnesium from other PCR 
reagents when performing a "hot start" PCR reaction (Column 4, Lines 1-30, for 
example). Bloch further teaches several advantages to the segregation of inorganic 
magnesium such as the fact that segregated magnesium salts prepared "hot start" PCR 
need not be prepared with special precautions against microbial contamination, a 
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common problem with mixtures containing enzymes (Column 4, Lines 15-25, for 
example). 

It would have been prima facie obvious to a practitioner of ordinary skill in the art 
to modify the teachings of Stern to perform a "hot start" PCR reaction with segregated 
magnesium salts since Bloch suggests such a procedure to minimize the need for the 
incorporation microbial precautions within reaction mixtures. 

2. Claims 10, 12, 13, 27-29, 31, 45, 47, and 48 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Stern (U.S. 6,670,153 B2) in view of Mian et al. 
(U.S. 6,319,469 B1). 

Mian et al. expressly disclose a microfluidic device (Figure 1; Column 6, for 
example) comprising a variety of systems including microchannels, reagent reservoirs, 
reaction chambers, etc. (Column 7, for example). Mian further highlights that the 
invention is advantageously used for microanalysis in biological research applications 
such as the polymerase chain reaction (Column 35; Column 45, Example 4, for 
example). 

With regard to Claim 10, Mian expressly discloses valves between reaction 
chambers (Column 7, Lines 35-55, for example). 

With regard to Claim 12, Mian expressly discloses valves comprising an 
adhesive material (Column 19, for example). 
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With regard to Claim 13, Mian expressly discloses recloseable valves (Column 
17, for example). 

With regard to Claims 27 and 28, Mian expressly discloses nucleic acid 
sequence restriction components (Column 46, Example 5, for example). 

With regard to Claim 29, Mian expressly discloses combination by centripetal 
force (Column 17, Lines 15-20, for example). 

With regard to Claim 31, Mian expressly discloses ddNTPs (Columns 48, 49, 
Example 7, for example). 

With regard to Claims 45 and 47, Mian expressly discloses mixing by vortexing 
and shaking (Column 17, Lines 5-35, for example). 

With regard to Claim 48, Mian et al. expressly disclose a microfluidic device 
(Figure 1; Column 6, for example) comprising a variety of systems including 
microchannels, reagent reservoirs, reaction chambers, etc. (Column 7, for example). 
Mian expressly discloses valves between reaction chambers (Column 7, Lines 35-55, 
for example). 

The disclosure of Stern has been outlined in the above rejections. Stern clearly 
demonstrates the use of a microfluidic system with separate reaction chambers to 
perform a "hot start" PCR with segregated reaction compositions (Figures 1,2, 5; 
Columns 8,9, for example). 

It would have been prima facie obvious to a practitioner of ordinary skill in the art 
to perform a "hot start" PCR reaction in the microfluidic system of Mian since Stern 
expressly suggests such a reaction within a microfluidic device. A practitioner of 
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ordinary skill in the art clearly would have been motivated to use the microfluidic device 
of Mian since they suggest that the invention is advantageously used for microanalysis 
in biological research applications such as the polymerase chain reaction. 

3. Claims 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stern (U.S. 6,670,153 B2) in view of Anderson et al. (U.S. 6,168,948 B1). 

The disclosure of Stern has been outlined in the above rejections. Stern does 
not expressly disclose the drying of reaction components in reaction chambers. 

With regard to Claim 39, Anderson et al. disclose a microfluidic device (Columns 
17,18, for example) capable of the polymerase chain reaction (Columns 7-10, for 
example). Anderson further teaches dried (i.e. lyophilized) reaction components 
predisposed within reaction chambers to provide for maximum shelf life of the overall 
device (Column 10, Lines 30-55, for example). 

It would have been prima facie obvious to a practitioner of ordinary skill in the art 
to perform a "hot start" PCR in the microfluidic device of Stern with lyophilized 
predisposed PCR reaction components, such as magnesium, since Anderson suggests 
such a modification for the purpose of increasing the shelf life of the device. 

4. Claims 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stern (U.S. 6,670,153 B2) in view of Pomp et al. ("Organic solvents as facilitators 
of polymerase chain reaction" Biotechniques. 1991 Jan;10(1):58-9). 
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The disclosure of Stern has been outlined in the above rejections. Stern does 
not expressly disclose the incorporation of glycerol into the PCR reaction components. 

With regard to Claim 41, Pomp et al. disclose that the addition of glycerol to a 
PCR enhances the reaction (Figure 1, for example). 

It would have been prima facie obvious to a practitioner of ordinary skill in the art 
to perform a "hot start" PCR in the microfluidic device of Stern with the incorporation of 
glycerol into the PCR reaction components, such as magnesium, since Pomp suggests 
such a modification for the enhancement of the reaction. 

5. Claims 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stern (U.S. 6,670,153 B2) in view of Laughharn, Jr. et al. (U.S. 6,948,843 B2). 

The disclosure of Stern has been outlined in the above rejections. Stern does 
not expressly disclose mixing by sonication. 

With regard to Claim 41, Laugharn, Jr. et al. teach mixing fluids within 
microfluidic devices (Columns 1 ,2, for example) through sonication (Column 9, for 
example) for the ability to provide gentle local mixing (Column 47, for example). 

It would have been prima facie obvious to a practitioner of ordinary skill in the art 
to perform a "hot start" PCR in the microfluidic device of Stern with the incorporation of 
sonication to mix the reaction components since Laugharn suggest such a modification 
for the ability to provide gentle local mixing of fluids within microfluidic devices. 
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Conclusion 

Claims 1-16 and 18-49 are rejected. No claims are allowed. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Barnes et al. (U.S. 6,403,341 B1). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher M. Babic whose telephone number is 571- 
272-8507. The examiner can normally be reached on Monday-Friday 7:00AM to 
4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





Christopher M. Babic 
Patent Examiner 
AU 1637 
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